Manis [P. B. Manis, J. Neurosci. 10, 2338-2351 (1990)] studied "simple spiking," pyramidal cells of the dorsal cochlear nucleus (DCN) maintained in vitro. Response profiles to hyperpolarizing and depolarizing current pulses were generated. Hyperpolarization of the cell membrane followed by depolarization produced markedly different response profiles from those generated when no prehyperpolarization was imposed. By manipulating the magnitude of the hyperpolarizing and depolarizing pulses, "chopper," "pauser" and "build-up" response patterns, similm to those in vive, could be generated by individual cells. 
Early theorists hypothesized that such response types could be explained within a framework of synaptic excitation and inhibition (e.g., Greenwood and Maruyama, 1965; Kane, 1974) . For example, a pauser profile could result from delayed inhibition which is eventually superseded by excitation. In support of this notion, anatomical and physiological studies of pyramidal cells show that they receive both excitatory and inhibitory inputs (e.g., Smith and Rhode, 1985; Hirsch and Ocrtel, 1988b) . However, intracellular recordings of DCN cells have shown that silent periods in response to acoustic stimulation are not necessarily associated with hyperpolarization of the cell membrane (e.g., Britt and Starr, 1976; Remand, 1978) . More recently, colleagues (1983, 1986 ) presented data to suggest that the resting potential of the cell membrane plays an important role in the generation of DCN cell responses. Manis (1990) tested this idea experimentally and produced data to support an alternative theory to that previously stated. Manis (1990) Finally, Manis (1990) concluded that the transient potassium conductance was the most parsimonious explanation for the observed response profiles. However, this was only conjecture and he did not demonstrate it directly. In this paper we provide evidence to corroborate the experimental findings. More specifically, we show using a computer model The working model provides a detailed description of the mechanisms that may operate at the site of spike generation in DCN pyramidal cells. It will be of use to those who wish to consider the complex synaptic inputs to this class of DCN cells in order to generate and test hypotheses concerning their functional role within the DCN. 
The model consists of three voltage-dependent conductances (gNa, gK, and gA) together with a fixed leakage conductance (gL) and capacitance (CM). The value of the leakage conductance is commonly used to set the resting potential of the cell. 
A. Responses to injected current
Depolarizing current pulses applied intracellularly to impaled DCN cells typically produce regular trains of stereotyped spikes (Manis, 1990; Hirsch and Ocrtel, 1988a) . at various levels. With no prior hyperpolarization (A1), the cell fires a regular train of action potentials; the latency to firing is less than 10 ms. With increasing levels of prehyperpolarizatibn the latency to firing increases (A2, A3, etc.). Steady-state prehyperpolarization to 20 mV below resting potential (A5) prevents firing until about 90 ms into the depolarizing pulse. Column B shows the data gathered from a similar experimental protocol except that a depolarizing pulse of 1.0 nA is delivered to the cell after the period of hyperpolarization. With no prior hyperpolarization (B1) the cell fires a train of action potentials. With increasing levels of prior hyperpolarization (B2, B3, etc.) , the first interspike interval increases. Variation of the conductance's activation time constant, r A , also produced changes in the model's output. The most notable effect concerns the change in the model's response to the onset of hyperpolarizing pulses (not shown). By reducing the time constant two effects were noted. First, the time course of the initial onset response was reduced. Second, the initial onset response was slightly increased and the sag in the membrane trajectory to a steady-state potential became slightly more prominent. The combined effect produced outputs quantitatively similar to those recorded by Manis [e.g., redrawn in Fig. 2(c), -1.0-nA input] . The model corroborates the theory of Manis (1990) and others (Rhode et aL, 1983 ) that the response profile of these cells to acoustic stimuli in vivo may be determined by prior steady-state hyperpolarization of the cell membrane. The hyperpolarization could be maintained by one of many inhibitory sources that make synaptic contact with these cells (e.g., Smith and Rhode, 1985) . Moreover, the model supports the suggestion of Manis (1990) The sec, ond case is where the depolarizing pulse is sufficient to overcome the increased gA [ Fig. 10(c) and (d) ]. The pulse gives rise to an action potential at onset. As gA is voltage-dependent, it becomes further activated by this event. The spike-induced activation of gA is added to that already produced by the ]period of hyperpolarization. The interval to the next spike is? therefore, increased as gA slowly becomes inactivated from J.ts raised state.
Within this descriptiw• framework it is possible to explain the main data presented by Manis (1990, 
